Goal: This Survey-based empirical research is aimed to theorize and assess a structural model that incorporates strategic alliance between Information Intensive Services (IIS) and Supply Chain Integration (SCI) and its impact on Firm Performance (FP), with special reference to Indian business houses. Design / Methodology / Approach: This paper proposes a hypothesis model within the decision-making framework that offers strategic alliance tool for managers in the area of supply chain to operationalize business decisions. Samples of more than 210 primary data sets are collected from population of different industries in India by a proper sampling method and by framing questionnaires. The relationship, as proposed in the hypothesis model, is assessed empirically by using statistical techniques called Structural Equation Modeling. Results: Practitioners may expect improved supply chain performance through strategic alliance between information intensive services and supply chain integration, as it is demanded industries in this Industry 4.0 era. Limitations: The hypothesis framed by western standards seems to be obvious; however, considering the Indian business scenario, where the supply chain and technology of information systems are almost a new concept in most firms, this seems to be a valid area of research. Practical Implications: Research conceptualizes and develops different dimensions of information-intensive services that offer empirical support for the adoption of proper information system to improve performance within an integrated supply chain. Originality / Value: This survey-based empirical research will 'coordinate and highlight the issue of integration' of Enterprise Information Systems within the organizational supply chain.
INTRODUCTION
The market scenario in today's Fourth Industrial Revolution, commonly known as the 'Industry 4.0' era, is becoming increasingly competitive due to the innovation of sophisticated technology and changing customer behaviour. Business Firms are evolving into a new phase of transition based on knowledge and networks with Information Technology platform (Christopher and Holweg, 2011) . Competition in the market means, in terms of improved quality, products with superior performance, cost at par, wider range of product variation and better service; all delivered simultaneously. As observed by Li et al. (2006) , firms started realizing that improving efficiencies within a firm not only serve business goals, but also make the entire chain more competitive. Supplying the right product at the right price and time to the consumer is the lynchpin to competitive success (Eskandarpour et al., 2015) .
Managing supply chain as originated by consultants (Houlihan, 1987 ) moved into academia and helped to unite procurement, operations, and distribution into a more unified discipline. Supply chain has been interpreted by various researchers in various ways since it was introduced (Craig et al., 2015) . In today's business environment, 'supply chain is conceptualizing as a network for businesses' (Winter and Knemeyer, 2013 ) that seek to 'integrate performance measures over multiple firms rather than taking perspective of a single process'. As stated by Chen et al. (2013) , 'managing supply chain has not been just dyadic; as it is said, most of the resource dependency has, but has implicitly considered -through the notion of chains -paths through a network of firms'. Today, complexity, uncertainty and variability are the pertinent characteristics of modern supply chain, which is different from its classical view, as suggested by Houlihan (1985) , as he 'that viewed it as a single process; the responsibility for different segments in the supply chain is not fragmented or relegated to functional areas..., but depends on strategic decision-making'. In this study, supply is the shared objective of practically every function in the chain and is of particular strategic significance. Supply chain management calls for a different perspective on inventories that use a balancing mechanism as the last resort and, most importantly, a new approach to systems is required: 'integration rather than interfacing' (Jin et al., 2013; Ellram and Cooper, 2014) .
From early 1980's, it became evident that a rigorous framework for analyzing the dynamics of supply chains and taking proper decisions would substantially improve the performance of systems. Later, in the early 1990's, these concepts began to be used to define the process of integrating suppliers, manufacturers, warehouses, and retailers. The effective management of supply chain in new business suggests seeking close and long term relationship with suppliers and customers, developing interactive relationships with each other, and working in a collaborative way (Autry et al., 2014; Xia et al., 2015) . A better understanding of complex dynamics that determine the performance of supply chains has become crucial for superior performance (Chen et al., 2013 ). An integrative supply chain strategy integrates, as a business process, suppliers' supplier to customers' customer as well as firms to create values (Claudine and Hyland, 2015) . Information Technology enabled services with Supply Chain Integration act as core constituents of this supply chain strategy. However, integration within a complex chain is not easy; it requires time, complexity, extensive survey, and exploration (Williams et al., 2013) . Research shows both positive and negative results in terms of integration (Bernon et al., 2013; Chang et al., 2015) . Indian business firms show less progress in the integration of business chain and supply-chain practices, while integrating with information systems show contradictory outcome in terms of firm performance (Narasimhan et al., 2010) .
Market development, internationalization, and growing competitiveness have led to the emergence of the so-called Fourth Industrial Revolution and to the parallel development of both the concept of Industry 4.0 and its domain in the area of supply chain. From this result, the purpose of this study is to propose a framework that identifies relationships between information intensive services, supply-chain integration, and firm performance and to test such relationships, empirically, in terms of business managers' viewpoint. The relationships proposed above are somehow 'conceptual as well as basic'; however, a relevant gap exists in the application of synchronization. In the Indian scenario, where concepts of service operations started not long ago; integrating supply chain with information intensive services to improve firm performance is 'still in a nascent stage'. The paper's contribution may be framed within information systems that stipulate 'linkage between key organizational resource (integration of information) and its management as the organization's most critical performance factor'.
In the era of "Innovation and Technology Management in Industry 4.0", the transition to Industry 4.0 is challenging and sustainable, especially in the area of operations management (Szozda, 2017) . In this sequel, considering all the issues above, the proposed research seeks to answer the following issue: 'gaining competitive edge through effective use of integration in supply chain and information system practices in a highly competitive environment has become increasingly complex (if not impossible) and also crucial in order to optimize the firm's operational performance'. Finally, it aims to reconcile all these conflicting results and try to explore the understanding of complex relationships within the domain of Indian business environment.
LITERATURE REVIEW

Strategic alliance under management integration
supply chain management has received great deal of attention by practitioners and academicians since its inception (Li, 2005; Cai et al., 2009) . Today managing supply chain is a holistic and strategic approach to integrate demand, operations, procurement and logistics processes (Podsakoff et al., 2012) . Forward looking enterprises are very dynamic today. They collaborate with suppliers, customers and even with competitors. They share information aiming to create a collaborative supply chain that is capable of competing, if not leading a particular industry. Spurred by intensifying competition in global markets, most companies have been increasingly implementing supply chain and information systems practices (Bayraktar, 2009) . Decision making in a highly competitive environment would thus depend on degree and quality of information (Wu et al., 2010) .
Concepts of managing supply chain, as elaborated by several researchers, seeks to enhance competitive performance by closely integrating internal functions within firm and effectively linking them with external operations of suppliers, customers and other channel members (Kim, 2009) . Much of the current research in this area focuses on upstream or downstream areas of the supply chain. A survey of 30 UK companies conducted by Frohlich (2002) shows three types of barriers to technology integration in supply chains: supplier, customer (manufacturer), and internal barriers. Cost is a major reason for resistance both by the suppliers and the customers and this often involves negotiation between the two parties involved in terms of IT investment and customization. Topics such as supplier's selection, success factor of strategic supplier alliances, supplier's responsiveness and buyer-supplier relationship have been discussed on the supplier's side. Supply chain decisions, as studied by Bozarth et al. (2009) and Kaufmann et al. (2014) , mainly focus on downstream linkages between manufacturers and retailers. Studies relating to both upstream and downstream sides in the supply chain have been started very early, and refer to strategic relationships between supplier and customer relation practices and organizational performance .
Researchers have revealed the necessity for supply chain integration in order to foster Information sharing (Cai et al., 2010) and for the impact of Enterprise Resource Planning on it (Su and Yang, 2010) . The effective use of ERP can have a dramatic impact on firm performance (Su and Yang, 2010) . Again, some review suggests that a firm must not rely solely on information system practices for managing their operations (Gunasekaran and Ngai, 2004) . Effective use of Material Requirements Planning (MRP) and Manufacturing Resource Planning (MRP-II), coupled with proper information systems, envisages lead-time and inventory reduction (Rosenzweig et al., 2003; Williamson, 2008; Yang, 2014) . Other operational systems, such as managing supplier and customer, warehousing and distribution, when integrated with ERP, help to improve product traceability and operational efficiency (Gunasekaran et al., 2004; Stock and Tatikonda, 2008) .
Strategic investment by Indian firms for the development of Information Systems and services has been initiated during the middle of nineties. But, by not making significant changes in their supply chain systems and processes, many firms ultimately resulted to under-exploit information systems to their full potential. Keller et al. (2017) examined the limitations of integration of strategic tools with business modeling. The main limitations highlighted by them relate to idealizations according to environment in which the company operates, and is not designed for a deeper evaluation and validation by the organization. Therefore, an ultimately mapped business model still requires approval, seeking financial, market, customers and suppliers viabilities.
Finally, a review of the literatures related to strategic alliance between information intensive services and supply chain integration has seen a significant gap in firm performance Leuschner et al., 2013) . Researchers have highlighted gaps, specifically to the absence of empirical research, clearly linking Information intensive services to supply chain integration and firm performance (Prajogo and Olhager, 2012; Ellinger et al., 2011) .
Theoretical framework
as per Ellinger et al., 2012 , expanded global competition has become the norm rather than the exception, with an unprecedented number and variety of products available in the retail market to satisfy consumer needs and desires. In 21 st century globalized scenario, markets are more transparent and informative; customer demands are being met in a more customized manner, and the nature of demand keeps increasing (Hitt, 2011) . The successful implementation of effective use of integrated information systems and enabling technologies has allowed creating seamless supply chains correspondingly linkages in order to minimize poor performance of suppliers, unpredictable customer demands, and uncertain business environment (Mentzer et al., 2000; Zimmermann and Forest, 2014) .
by the progress of IT and they correspondingly respond to the challenge of increasing global competition. Information System capabilities are defined as complex bundles of IT related resources, skills and knowledge, exercised through business processes that enable firms to coordinate activities and make use of these assets in a very meaningful way. It is complied with a bundle of integrative services under IT domain used by business managers in their respective field for the pursuit of excellence (Dale Stoel et al., 2009 ).
In reality, monitoring and improving the performance of supply chain in todays' technological domain has become an increasingly complex task for Indian firms as most of the companies started this practice recently. Understanding the link in between information systems and firm performance has been the subject of considerable interest to many researchers and business practitioners (DeGroote and Marx, 2013) . Information integrative services within the supply chain are, thus, served as a set of activities undertaken by any firm to promote effective services in terms of integration. This refers to '[…] the degree to which an organization strategically collaborates with its supply chain partners and manages intra and inter-organization processes to achieve effective and efficient flows of products, services, information, money and decisions, with the objective of providing maximum value to its customers'.
Supply Chain Integration
Supply chain integration is a firm's strategic collaboration and coordination with its suppliers and customers and the management of internal and external organizational processes (Ellinger et al., 2012) . The concept is best explained by development of strategic intra-firm and inter-firm collaboration along supply chain (Van der Vaart and Van Donk, 2008; Zhang and Huo, 2013) . This has been widely regarded as an important strategy for improving firm performance (Flynn et al., 1990; 1994; Franklin, 2013) . However, the implementation of integration within supply chain is not easy; it requires mutual adaptation and relation-specific investments among supply chain partners, which are often quite complicated and risky (Barney, 2012) . As per Trierweiller et al., (2016) , organizations achieving greater integration levels show the highest results, and the degree of perceived benefits systematically decreases according to the level of integration. Strategic management literature indicates that strategic network alliances, which are important aspects of supply chain have considerable failure rate (Chiang et al., 2010) . Literature also suggests that full integration with suppliers and customers is rare; it stands far from ideal. To facilitate the implementation of integration within supply chain, it is necessary to identify the factors involved and monitor their effects on supply chain performance (Trkman et al., 2007) . Cazeri et al. (2017) examined that supply chain performance measures have been orientated around cost, time and accuracy, conventionally. However, organizations are now coming under increased scrutiny from customers and governments regarding their compliance with environmental and social responsibility. Firm performance basically refers directly to how well any firm achieves its two polemic goals in its supply chain: market and financial goals (Chang et al., 2015) . Academic studies measure firm performance within supply chain by using financial and market criteria (Ellinger et al., 2011) . This includes adopting general items in the areas, such as return on investment, return on investment growth, market share, sales growth, profit margin on sales, etc. (Gunasekaran et al., 2004) . Capabilities, such as lower prices, higher quality, greater variability, after sales service, etc. are deterrent factors to any firm to be in the better side of its competitors (Qrunfleh and Tarafder, 2014) . Again, firm performance incorporating operations goals are rare in academic literature. Product design, product quality, delivery, capacity utilization, etc. are taken to measure firm performance in the line of operational issues (Bozarth et al., 2009 ). The present research reconciles all issues discussed above and aims to measure performance (taking into consideration the Indian business environment, including the product to service process). Some items, such as financial goals, may be feasible in marketing and operational area; valid for making constructs both in supply chain integration and information intensive services.
Firm Performance
RESEARCH FRAMEWORK WITH HYPOTHESIZED MODEL
Indian firms, today, are facing intense competition globally; competition is not just between organizations, but among supply chains. Improving supply chain performance has become a continuous process that requires the successful application of information systems in an integrated manner. However, understanding how information intensive services affects firm performance directly as well as indirectly; or which areas are especially important; or whether there are any moderating effects that lead to firm performance, etc. is still not clear (Cliff, 1983) . During the last few decades, academic and business research shows a nascent stage in relation to Indian business firms. The Indian manufacturing and service industry, its relationships, for example, are very imprecise and conflicting. Considering all these conflicts, the obvious question to be answered will be: How information intensive services can be effectively utilized in any supply chain? Researchers are, therefore, engaged in finding the link between information intensive services within supply chain that allows managers to actively perform better in real time. All these issues lead to framing the first hypothesis: Again, Information systems properly implemented with the key areas in a supply chain, industries can easily configure internal and external supply chain; communicate more effectively internally across functions and externally with suppliers and distributors (Grefen, 2013) . Business firms first build up their supply chain framework, evaluate processes as adopted and compare their performance within and outside their industry segment, use benchmark and best practice data to prioritize their activities, quantify the potential benefits of specific process improvements, and determine financial justifications. Any firm that is pursuing the effective construction of information intensive service practices needs to pay attention to integration within a supply chain. However, the effective linkage between Information intensive services and integration with Supply chain practices, as seen in the extensive literature survey, is not easily accomplished. New information and communication technology that allows managers to actively integrate supply chain towards performance is still in its infancy (He et al., 2016) . To explore all the above issues, the second hypothesis is framed as:
The firms with high levels of Information Intensive Services will have high levels of Supply chain integration.
Advancement in the information system within the domain of manufacturing strategy, the need for integration into the supply chain for firm's competence has been brought to light in studies of world-class manufacturers. Most problems the companies face are rooted in the lack of effective internal and external supply-chain integration (Li et al., 2002; Kim, 2009 ). By developing a high level of integration, firms are able to identify and eliminate non-value-added activities and subsequently can strengthen product quality and delivery reliability capabilities, thereby laying the foundations for better performance (Rosenzweig et al., 2003) . Active research as led by Kim (2009) and Leuschner et al. (2013) found that supply-chain integration synchronizes core competencies and capabilities of all supply-chain participants in order to jointly achieve improved service capabilities at a lower cost. Again, there are a lot of extra advantages to firms that implement integrated supply chain practices and processes. The companies now realize that non-integrated sourcing, manufacturing or distribution processes and/ or poor relationships with suppliers and customers are inadequate for their success (Meixell and Luoma, 2015) . Researchers claim that an integrated supply chain is necessary (not an option) and is a fundamental incentive for any firm's better performance. These characteristics, on one hand, and the significant importance of integration, on the other, urge practitioners to find an answer to the obvious questions:
How -and with whom -can supply chain be integrated in order to achieve better performance? To answer the above issues, the third hypothesis is framed accordingly:
The higher the level of Supply Chain Integration, the higher the level of Firm performance. The three hypotheses above, taken together, support the proposed framework as hypotheses and they are framed as shown in fig. 1 (in Appendix A).
The field based empirical study is a relatively new and promising area of operations management research (Kerlinger, 1986; Malhotra and Grover, 1998) . Flynn et al. (1990) provided an excellent overview of the general survey methodology that should be followed in conducting empirical research in the real field. Fig. 1 presents Information Intensive Services (IIS) framework developed in this research. The IIS in this article is conceptualized as a multi-dimensional construct of framework that proposes that IIS will have an impact on Firm Performance (FP) both directly and also indirectly through the Supply Chain Integration (SCI). Supply Chain Integration and Firm Performance are concepts that have been operationalized. Using extensive literature support as discussed in the previous section, the inter relationship in between IIS, SCI and FP are developed and hypotheses are proposed (Cao and Zhang, 2011; Essex et al., 2016) .
Reviewing and consolidating literature, three distinctive dimensions are identified to be measured for IIS: IIS for Resource Planning, IIS for Communication, and IIS for Tracking. These three constructs almost cover upstream and downstream areas of supply chain. Other factors may exist, but are not included due to the length and complexity of survey. The dimensions of the SCI constructs are taken as SCI for Sourcing, SCI for Partnership and SCI for Cross functional; while the dimensions of FP constructs are FP for Marketing, FP for Finances, and FP for Operations. The unit in this study is firm, as the IIS practices and responsiveness depend on the individual operating companies within the supply chain. The proposed framework is finally depicted in Fig.1 in Appendix A.
RESEARCH METHODOLOGY
Two major types of survey research are found in literature -'exploratory' and 'explanatory' (Kerlinger, 1986) . Exploratory research is very effective for the 'early stage' of research, whereas, as research matures, variables can be effectively measured and 'cause-effect relationship' can be established and measured effectively by the explanatory nature of research. Present research is explanatory and cross-sectional; using primary data sets through surveys as a part of the execution.
Item Generation / Pre Pilot Study / Pilot Study
Instrument development methods for IIS practices include four stages: Item generation, Pre-pilot study, Pilot study, and Large-scale Data Analysis (Li, 2005) . In the first stage of Item generation, items for IIS practice were generated basically on literature review and construct definitions, along with discussion and interviews with supply chain experts and practitioners working under the IS system (Soni and Kodali, 2016) .
The pre-pilot study aims to pinpoint the problem area, reduce measurement error and respondent burden; determine whether or not respondents are interpreting questions correctly and accurately; and, finally, ensure that the order of questions does not influence the way respondents answer (Trafimow and MacDonald, 2017) . Through the use of a pre pilot survey, researchers are able to ensure that questions are clearly articulated and that the response options are relevant, comprehensive, and mutually exclusive, and not just in their own estimation, but from the point of view of the respondents as well. Making sure that researchers and respondents interpret the survey in the same way is of the very significant concern in terms of survey design, and pre the pilot is one of the best ways to do this by assessing response latency (Converse and Presser, 1986 ).
In the pre-pilot study, the items generated are first reviewed by an interdisciplinary team of expert academicians and experienced senior managers. In this study, the items were evaluated through structured interviews with these practitioners who were asked to comment on the appropriateness of research constructs. The main focus was to check the relevance of each construct and clarity of the items set in a sample questionnaire. Based on feedback, redundant items were eliminated and new items were added according to the need and relevant demand wherever it was necessary. According to recommendations, some questions are re-worded to improve both domain of constructs and content validity. Specific changes were suggested in the second stage of pre-testing, and the interdisciplinary team of academicians and practicing managers were satisfied because the survey instrument was reasonably good to represent the framework for further research.
In Pilot study, Q-sort method was used to pre assesses the convergent and discriminant validity of scales (Watts and Stenner, 2005) . The Q methodology, based on the correlation of people's view, not on the variables, has a significant importance for qualitative research (Shinebourne and Adams, 2007) . The main background of factorizing individuals and not variables, hence the entire methodology is the concept of shared opinion. The Q methodology is signally synthetic as it does not break the whole into parts, but keeps the parts up and evaluates the structure it is part of, a very important issue in terms of qualitative research in the domain of qualitative research (Josephine et al., 2007) .
The vast majority of survey participants were business users of technology and they seem to generalize as IS support. Purchasing, materials, and supply chain managers working in the domain were requested to act as judges and sort the items into different dimensions of constructs, based on similarities and differences among items. An indicator of construct validity was the convergence and divergence of items within the categories. If an item was consistently placed within a particular category, then it was considered to demonstrate convergent validity with the related construct, and discriminant validity with others. The reliability of sorting conducted by the judges was assessed by using any of or all the three different measures: inter-judge raw agreement scores, Cohen's Kappa, and Item placement ratios (Hit Ratio's). Kappa value is checked to eliminate any chance agreements, thereby evaluating true agreement score between two judges. In the first round, Cohen's Kappa score was averaged 0.74; it is considered a good degree of agreement beyond chance, and between the judges. To further improve, an examination of the off-diagonal entries in placement matrix was conducted. Reworded items were then entered into the second round. The value of Cohen's Kappa agreement measure increased to 0.96; thereby indicated an excellent level of agreement for the judges in this round. The third round of sorting was planned to re-validate constructs already established. These results were similar to the second round of sorting, thereby indicating result consistency between the second and the third. Results finally suggested an excellent level of measure of agreement, indicating a high level of reliability and construct validity at this pilot testing stage (Watts and Stenner, 2005; Josephine et al., 2007) .
Large-Scale Data Analysis
In large scale data analysis, the modified questionnaire was sent to respondents. Target number of samples/respondent was approximately 250. For selecting any firm, a stratified random sampling scheme is used. Firm selection was also restricted according to their annual sales and number of employees. Stratification was made keeping geographical proximity of Indian business firms selected as east, west, north and south.
In next stage, from each stratified area, company selection is randomly done by covering prime process sectors to product manufacturing to consumer product to service sectors on the basis of annual sales and manpower, as participants in the survey. The respondents of this study are mostly top and middle level business managers working in different domains in supply chain and using information services intensively in their respective firms. The Likert Scaling technique has been used, as it is a measurement scale with five response categories ranging from 'strongly disagree' to 'strongly agree', which requires respondents to indicate a degree of agreement or disagreement with each of a series of statements related to stimulus objects. The Questionnaire that was finally developed was sent to 650 business managers (target population) through different modes of collecting data via mailing, meeting personal level, etc.
Collecting real life information from the business managers of Indian firms is extremely difficult; some firms under Aerospace, Defense, and Healthcare, among others, are reluctant to share information. In the first phase, the response rate was much lower. After repeated mails and meeting respondents personally, the response rate increased. Finally, out of the total number of questionnaires sent, a total of 233 completed questionnaires were received. All filled in questionnaire were checked to assess their suitability for further analysis. After extensive checking, 212 respondents were finalized as fit to move for statistical analyses. During the data collection period of more than 7 months in 2018, respondents' view were collected in many other ways, and did not find any significant difference of results, where respondents could differ in meaningful ways from non-respondents. With a reasonably good percentage of response, the absence of non-response bias is, thus, established and inferred accordingly.
Statistical analysis was used to determine the validity and reliability of IIS practices in terms of SCI and FP. In this study, the developed research hypothesis was tested by using Structural Equation Modeling. SEM is a methodology for representing, estimating and testing a network of relationships between variables; a multivariate technique that accounts measurement errors and is a very promising area of research that 'investigates the relationship between latent and measurement variables'. SEM examines the structure of these inter-relationships, expressed in a series of structural equations. In this research, constructs are unobservable or latent factors are represented by multiple variables. The latest research shows that SEM not only assess measurement properties and test proposed theoretical relationships by using a single technique, but also determines how well a proposed theory can explain the observed correlation or covariance matrix between measured variables (Brown and Maydeu-Olivares, 2018 ).
The SEM model consists of two models: measurement model and structural model. The measurement model depicts how observed (measured) variables represent construct. On the other hand, the structural model shows how constructs are interrelated to each other, often with multiple dependence relationships. In this case, SEM determines the contribution of each dimension in representing IIS, and evaluates how well a set of observed variables measuring these dimensions represent IIS. This information is incorporated into the estimation of relationships between IIS and other constructs. IIS has a direct and positive influence on both SCI and FP. These two, in turn, determine the intention to patronize IIS. Thus, both IIS and SCI act as a dependent and independent variables. A hypothesized dependent variable (IIS/SCI) can become an independent variable in a subsequent dependence relationship (explaining patronage intention). Since SEM is used to test causality, internal validity can be done informally through a discussion in terms of why causality exists or why alternate explanations are unlikely. One of the significant benefits of using this method is to test concurrent relationships among multiple variables; confidence in internal validity of the proposed model is enhanced.
RESULT ANALYSIS
The model, as proposed, is analyzed by Structural Equation Modeling. SEM is very helpful to disclose more concretely the role of SCI as a strategic 'lever', where a firm's supply chain practice and competitive capability can link efficiently and effectively with a firm's performance within the IIS domain. To examine unidimensionality, convergence and discriminant validity of measurement items, confirmatory factor analysis were conducted by using STATISTICA software. SEM cannot take direct data for software application, since the input is made in the Matrix form. However, depending on the complexity of the problem, the correlation matrix is checked for association between variables (Ferrando and Lorenzo-Seva, 2018) .
In the proposed model, each latent variable (IIS, SCI, and FP) consists of a number of constructs. Each construct consists of a set of measurement or survey items. In this paper, IIS and SCI are considered latent-independent (exogenous) variables while FP is used as latent-dependent (endogenous) variables. IIS could be depicted as a latent construct that is not directly observed or measured; rather, it is represented by the three dimensions that are observed or measured. To conceptualize the perception of IIS as a lead by business managers in the Indian perspective, an initial survey is conducted by using 17 items. Based on the practitioner's feedback and literature review, three factors are identified as key contributors to measure the latent exogenous variable IIS. Looking into factors loading matrices and using domain expertise, the latent structure to be measured is finally identified as Recourse Planning, Communication, and Tracking.
A Factor Analysis was then conducted by using 17 items. The result of factor loadings is presented in a tabular form (Table 1) . From the table with factor loading, it can be seen that the significant items are well represented by three factors named as IIS for Resource Planning (IIS/RP), IIS for Communication (IIS/Com), and IIS for Tracking (IIS/Track). Finally, these three factors conceptualize our IIS framework (Factor loadings -unrotated -are displayed with Principal Component's extraction).
For Supply Chain Integration, construct was initially represented by three dimensions/levels: a company's integration with sourcing practices (including insourcing and outsourcing -in order to cover a broad area of strategic partnership of suppliers in line with the supply chain) in terms of Suppliers, Cross functional integration within the company, and Partnership with other players within supply chain. To measure these three dimensions in the integration levels, namely SCI for Sourcing Practices (SCI/SP), SCI for Cross Functional (SCI/CF), and SCI for Partnership (SCI/PL); a total of 12 items were used. Factor loadings (Unrotated) are displayed in Ta Multi-dimensional indices ranging from financial factors to non-financial factors were used to comprehensively capture firm performance (Vázquez et al., 2016) . Three factors emerged from the company performance, as it was analyzed by the factor. After rigorous examination of the descriptions of items, three dimensions were named as Market Performance (FP/Mktg.), Operational Performance (FP/Op.) and Financial Performance (FP/Fin.). For market based performance, five distinctive business goals are identified: namely market share, market performance, market share growth, sales growth, and customer satisfaction rating. Operational performances were measured for each sample firm in terms of product design, product quality, product delivery, capacity utilization, and product cost. Product cost is measured in operational aspects instead of financial, as it is directly aligned with product design and product quality. The financial performance of each company sampled was measured in terms of return on investment, growth of return on investment, inventory turnover, and profit margin on sales. Factor loadings (unrotated) are displayed in Table 3 for IIS impact on Firm Performance (with the extraction of the Principal Component)
Assessing Reliability
The reliability value of IIS, SCI and Firm Performance were assessed with Cronbach's Alpha. Table 4 represent means, standard deviations, correlations, and reliability values for each constructs. The reliability values that are greater than .60 for all constructs are considered acceptable (Nunnally, 1978) due to the domain and complexity of the selection of firms.
Validation of second-order constructs
Most SEM can be expressed as a Path Diagram. In STA-TISTICA, this program uses the command language [PATH] that is quite similar to a path diagram (The Model Syntax is depicted in Table 7 ). The main assumption (Maydeu-Olivares, 2017a; 2017b) adopted in this research is: variables are interrelated. The program works through some complex internal rules, thus affecting the variances and co-variances of variables. The program tests whether the variances and covariances fit this model. The program reports the results of statistical testing and also returns parameter estimates and standard errors for numerical coefficient in linear equations.
Model Validation
The validity of the structural model is to examine fitness, comparing the proposed model, and testing the structural relationships and hypotheses. Model fitness is determined by comparing how closely the estimated covariance matrix matches the observed covariance matrix (sample) (Shi et al., 2017) . In moving from measurement to the structural model, emphasis shifts from relationships between the latent constructs and observed variables to nature and magnitude of relationships between constructs. SEM models with five or fewer constructs, each with more than three measured variables, and communalities of at least 0.5 should be estimated with sample sizes of at least 200. The model estimates for interrelationship between IIS, SCI and FP are depicted in Table  5 , where the structural equation of IIS, which leads to FP within SCI platform, is established. The results of CFA indicate that the model fits the data well (Savalei, 2012) . The basic summary statistics of Structural Equation with these interrelationships is shown in Table 6 .
From this analysis, result may be signified and inferred in the following ways:
Discrepancy function is basically a mathematical function that confers how closely a structural model conforms to the observed data. The larger values of this function indicate a 'poor fit' of the model to data (Marcoulides and Yuan, 2017) . However, it is non-negative and, for a value of zero, it will be a perfect fit. The present study shows a very small value (=0.0068), which is deemed significantly fit for the model to data (Barrett, 2007) . The Maximum Residual Cosine and Maximum Absolute Gradient values are close to zero; this indicates a reasonably good fit of model to data (Zhang and Savalei, 2016) . Other statistics, such as ICSF and ICS criterion values, seem to fit well the lower value. The probability level value of Chisquare statistic is also well within the range for a model to be a 'good fit' (Bentler, 1990) . Finally, the RMS Standardized Residual value is 0.0018; it is less than 0.05 for the fit to be good in a practical sense (Brosseau-Liard et al., 2012; Kenny et al., 2015) . Therefore, it can be finally inferred that the proposed hypothesized model fits well with the current set of data.
MANAGERIAL OUTPUT
The managing supply chain, in the best optimal way, has now become a significant topic in modern business management. It explores a new innovative approach to manage business with sustained competitiveness. In this study, applying SEM can concurrently confirm the entire measurement structures for a number of variables by testing the level of 'fit'-ness with data (Savalei, 2012) . The strength of this study may be highlighted under the era of Industry 4.0 in the following ways: the literature has been surveyed for over twenty years by analyzing both pre-and post-facto scenario of the Indian firm's investments in IT services, taking multiple respondents from each participating companies (Collecting information from a single respondent may generate measurement inaccuracy); Responses have been taken from the pairs of firms at the two ends of the supply chain in order to increase variability and randomness in collecting information; Information is collected from restricted, but diversified groups of peoples; and an Attempt has been made to cover all distinct types of firms in a stratified random manner. Finally, pertinent information, such as employee size, job title, and size of the companies' revenue has been taken care of while collecting information. Final the results of three hypotheses are as follows:
Final results for Structural Equation Modelling
Hypothesis The results support Hypothesis 1, which states that the efficient use of IIS by firms yield a high level of Firm Performance. The standardized coefficient is 0.364, which is statistically significant at P<0.05 (t=2.010). From the value itself, it can be said that, IIS practice have a moderate influence directly on Firm Performance. Strategically, it may have a better impact (direct influence) on the firms' marketing and operational performance.
Hypothesis 2, as proposed, also supports the direct impact of IIS on Supply Chain Integration. The standardized coefficients, as calculated, is 0.611, which is statistically significant at P<0.05 (t=3.010). This value concludes that, IIS has more impact directly in framing the Supply Chain Integration than on Firm Performance.
Hypothesis 3, as proposed, is also significant with the value of 0.463 at P<0.05 (t=2.570). This indicates a positive impact in between Supply Chain Integration and Firm Performance. This fact supports the proposition of this study that a higher level of integration leads to a higher performance.
Based on the value of the three standardized coefficients above, as constructed by the three hypotheses, it can be highlighted the direction of the managerial output, as follows:
1. IIS is more directly impactant on the Supply Chain Integration (0.611) than on Firm Performance (0.364). This is true in the sense that Firm Performance usually depends on mixed effects of different qualitative and quantitative factors; thus, it may not segregate any one of the deterrent factors that will dominantly influence Performance (Qi et al., 2017) .
2. Firm Performance is more vividly influenced by Supply Chain Integration (0.463) than by Information Integrative services (0.364). This is logical and true; especially in terms of Indian firms, in the sense that the good practices of IIS will yield more integration to the supply chain; it will subsequently lead to performance. This inference may not match most of the literature surveyed; however, the presence of the mediating effect of supply chain integration, in conjunction with IIS and Firm performance, is established in the Indian business scenario (Soni and Kodali, 2016 ).
LIMITATIONS AND FUTURE DIRECTION OF RESEARCH
The high quality survey-based research in the area of Operations Management is in a state of transition from the use of traditional modeling-based methodologies to the empirical field-based one (Malhotra and Grover, 1998) . Data collection needs a long lead time, and analysis also lead to a time lag, whereby years pass between the actual conceptualization of a study and its publication. This should be kept in mind while interpreting the implication of the findings (Rungtusanatham et al., 2014) . Another very important issue of critiques in terms of the application of the SEM is issue of 'causal interpretation'. Most SEM applications are aimed at non-experimental data; nevertheless, it interprets the final model as a causal model. Most significantly, SEM transforms correlation data into causal conclusion. The fact that the SEM model has corroborated data does not mean it has been proven true. Hypothesis, as framed by western standards, seems to be obvious; however, considering Indian business, where supply chain and technology integration are still in nascent stage, this seems to be a very significant area of research.
Again, IIS practice will be definitely high and yield better results when the coordination within the supply chain works in an efficient way. With proper collaboration, firms were able to set procedures in their dealings with partners, sharing knowledge and processes and, subsequently, joint-planning and investing with them for better operations, systems and processes in the supply chain. However, in reality, Supply chain collaboration has proved difficult to implement. There should be an over-reliance on technology in trying to implement it. In the integration parlance, it may work even better (Durugbo and Riedel, 2013) .
Future studies may be directed to examine the proposed relationship by incorporating other contextual factors, such as firm size, and supply chain structure and complexity, which is a company's position in the supply chain (Lu et al., 2018) . It will be intriguing to examine how IIS differs across firm size within an integrated supply chain. Again, in this study, an attempt was made to establish the causal relationship in between IIS, SCI and FP and 'ignore possible recursive relationships'. It may also be possible that a better supply chain integration and increased firm performance could have improved levels of IIS practice; however, this is beyond the present scope of this research. Therefore, further study is envisaged in that direction.
CONCLUSION
Innovation management has received increasing attention in the field of operations management in recent years (Christopher and Ryals, 2014) . Academics and business managers have long been discussing the innovation nature and its importance for the organization's growth and competitive advantage (Lopes et al., 2016) ; however, one issue that remains unclear is how to recognize what type of strategic transition is required for any firm (Gaiardelli et al., 2015) .
To be sustainable in the pace of 'Innovation and Management of Technology in the Industry 4.0 era', as in the case of other firms operating globally, Indian firms must realize that real competition is not only firm to firm, but supply chain to supply chain. Although it started late, in comparison with global players, these companies realize and thus elevate the level of integration between technologies with supply chain practices. Issues underlying integration in supply chain are more appropriate, as any firm tries to improve real-time performance. Over time, the use of Information systems in supply chains has been thematic; Indian firms perceive the upgradation of the technological system. In this perspective, management should accept the idea that strategic alliance has become a potentially valuable ways of ensure effective supply chain practices and thus improve company performance. Results indicate that, without integration, higher levels of information intensive services cannot lead to improved firm performance, and supply chain integration has a direct and positive impact on firm performance. In the face of a changing and competitive world, continuous development becomes necessary, but it is not a sufficient condition for sustained leadership. Any firm with a superior information system capability, for example, is likely to lose its leadership status if it fails to upgrade its capability at a rate faster than its competitors in its supply chain's 'integrated and winto-sustain phenomena'.
Finally, Industry 4.0 ensures for every organization that, in order to build a harmony between innovation and technology within the supply chain, innovation concepts are not only an alternative to introducing new products or increasing their production capacity by changing their internal processes. Rather, it is a way to influence and change the industry to which they belong (Frow et al., 2015) . The subject of innovation management in the Industry 4.0 era and its impact on operation management in the Indian business scenario are still in an evolutionary stage. A better understanding of the subject and its effect on internal processes and organizational strategy is needed; and the area is open for further research. 
